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’ihm vai'i&tlcjii of the vaxiem perturfentloa 
t«mft of the Col«s «fr#i8slfflB of olectrical resistauco #,t 
a tospoilatajpe ie iwootigatod Jji oaae of an lraa«»aliiaiiitim 
alloy Cc?.'? atcasic porceiit Al) as a fmsctiooa of ordar. 
the rooults obtainad m?e with tame reported io. 

til# llteratar# for a near 8toicM«a#trie oomposltioa alloy 
CB4.8 atoaio percent Ai)» fhe structural trameiticm tern* 
perattire of the fe^Ai limse for the alloy under study 
has been detewiiied threrngh the study of the yariatlcm 
of the coefficient of theraal expassioi: m a tvm.etlm of 
temperature «»d is ccatpared with that reported in lit era- 
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la a ftrftetlj jpariMie lattice of a metal* eleotroae 
iiofiag in a gieem ilireoticmi will eomtimue to move in tliat 
iireeti«» imaefisitely, k pcrfeet lattice tfeerefore offers ao 
eleetrieal reBistaace wMtiiirer. Xf* liowerer* the lattice le 
mot perfects^ periodic* the electrcme will he scattered ami it 
is fren this ecatteriag that re@iatai«e ariaes* 

the periodicity' of the lattice amisr he distarhei 

rariciis factors lilee thermal osoillatioas of the at mis shout 

their acaii positioce at sm tenpemture shove the aheolute 

sero* the presence of impurity atoms with atoaic 

sises and auclear charges* the imperfections i& the lattice 

such m iracemeies* dislocations* grain hotindaries etc* 

Heotrical resistance may also arise due to eletromic factors 

lihe s * i transiticoi in transition metals sad exchange iateru 

action of di electrons of a tmmltim metal solute with conduo* 

(%} 

ticn eleotrons of a nontransition metal aolvmat etc* 

llectrical resistance* in effect* is an additive 
Qiifuility* Xt would ha interesting to disentangle the various 
factors that camtrlhute to the net ohserved electrical reals- 
tance at a particular tmnpevature with a vise to detsrmine the 
relatlvs roles of various factors* Such haoeledge is desirahle 
for the design Had producticn of all^s useful in electrical 
appliances* 



I» iroMilLiaiiiiia binary ayetta to tli® region of 
8S5 to 35 iitoaie percent aimatow® an or4«r»dia<^5@r trans* 
f oraat ion to reported fhe or5erea phase is Fe^Al eM 
the atoioMoaetri© eo»poBitlon transforas to a iieorderei 
phae® at approrimately 540®C# Besides the struetnral order- 
disorder transforaation, a raagnetio transofmation iwolring 
the onset of ferroaagnetiia at Curl® temperature* oeeur® 
in this reglcm of the ihase diagran# 

fhe portlim of the equilibrium diegww as reriaed 
by EoQaeen and Kuesyaeki^^^ between SO and 30 atooie pereent 
A1 in Pe using dilatcroetrie tecimitme is given in Figure !• 
fhe structural ordering temperatures end Guri® points for a 
number of compositions in the fe^ii regiati ms reported by 
these authors are given to fable l« A tentative equilibrim 
diagrsn based ^ the high temperature 1-ray studies of 
cydering in ircm-aluminua alloys as propCNsed by lawley and 
Gahn^^^is given in figure fhe atruotarel tr^biition - 
tMspereturee (f^) of Ib^ii detezsined by these authors for 
three alloys above the etoiohiimittrto ocmpoeition of 25 atoaio 
percent kt are given to fable XI* fhe ordering teaperaturee 
(ABC^ Figam 2} to the fe^^i region repmrted by these authors 
are about 25^0 higher than those reported by lIcQueen and 
luciyiialci* fha irasent investigation on elaotrical resistivity 
studies on an mtderlng ?e-Ai all^ refers to relatively reo«ot 
and more accurate phase diagram of towley mi Gahn^^^Cfifmre 2)« 









b\sarde.m4 

nDrvTnajuetic 


X2 

’SsoYtkmd 







Tmm I 



C exposi- 
tion 

At . ]^t . 

Ordering 

femp.of 

fOgAl <>G 

Ordering 
Semp.of 
FeAl 00 

Curie Pfe. 

Of PegAl ®C 

Curie 

of 

19.9 

360 



690 

:'21.7 

460 



655 

22,5 

475 



655 

23.5, 

500 

660 

500 


24.7 

515 

730 

507 


26.0 

520 

840 

400 


26.9 

520 

350 

400 


29.5 

490 

1 

900 

270 


33,6 

i 420 





m atts' ag». a8 » .3a^ ag;gss»«^amggag3ss^^ ^ 


f ABM II 

Struatioffia. tramaitim temperature Tc for 
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aiaffiei«iitly strongf nigtait r«siiXt la saattariag of tlio emAm^ 
tion olootrcmo givlisg rioo to m opprooiable t«r» in tiai 
oiootrieal aosiotanoo* T Mo tens io oaCLlo^S tli« opia dioordor 
r«ai®tJlirl.t|^ or foxTOttiipiotio roaiotaaoo owpoiioat* flt« o€iitri«» 
butieoi of tMs ecttponoat decreaBoo upcat ordorlag of tlaft «.tc»io 
spims t.o* witli tli« oii@«t of forr»iipo«tiiw» 


Oolos^^^liiMi firon a oomiquioktitatiTo equatioii 
rolatiag tho olootrioal rooistiiaoe at a teaporatiuNi of m 
mXlogr oosttaiming ioomllBOd epta ma»«atii to tlio portinliatiotts 
dtt€ to fttfMio dioorior tilixmatl dlBorior P^i and oplii di»» 
ordor fhi$ »qmtim of Cofea io gkwm l»8l.CNfi 





tii»y trauaiticw® ®te, ctgwioml^ It m tht 

Brill <ml» idi® atnictur®, k hiisB iraltt® of f a 

l©»#r ©f fr®®d€®i and rl©# reraa* Col®e ©accsssfiillf 

applied tii« rnhmm aqaatiou to ircaa aad its allcgrs* 

feeder a»i Caha^'^^ astd tlie Coles etastica to 
eaplaia tBe tmomlme sBapes of the resiataiae Ts.teffiperatiire 
©itrres ©Btalaed for alleys ia the Pe^Al region with mpto atont 
M atottie pereent altmitiitt* fhej ooneliided that the sltggtet 
hmp ohserred Inst Below f<ar B4*8 atoaie ptmmt Ai allof- 
C figure 4) in this region is not due to the infliieiise of 
aatiiliase dooain Beandaries as was suggested hf Bennett 

Bnl due to the way in ehieh f and ©hinge with order* 

♦ 

Also thef snooessfiilljr separated the tens f« % and % 
and showed their Tsriation with order Below f^* Using the 

W 

perturBatioB %mem of the Coles e^natiem and a tenperatnrex* 
eorreoted waltte of F th^ were aBle to predict quite aocu* 
rat elf the reslstanses at highsr tenperatures of the near 
stoiohiMsetrie ©oaiNosition allof sentioaed aBore* 

fhe present imrestigaticm dealing with the studjr 
of rariatifsi of the resistiiritf psmeters with order for an 
allOf of tf *7 at Ohio poreont Ai in ft is Based on tho Ftedor 
and Cidxa*s analfsis of resistiritf for the near stoiohionetrio 
fO-lOfs of tho fo*Ai sfsten* m tho following seotiem Feodor 
and €nint*8^**^^approaQh of detemining the infludsoe of osfstallo* 
graiidLo order on warioas resistiritf parwieters of Coles e^ati<m 
and the estinatisn of hiid> tw&peratitro resist iritj for near 
■ftoiehionetrie fe^Ai allofs is preswEited* 



ft' 


©Qijutiffiii 1% i« »«c«eaax* 3 f to 

tM oat hm P. ani ? vwy wttli or^or titloa tfeo ©rltleal 
tiKiiermtarc s{ipr«iljaato iS«a of t&fa oaa '&• got bar 

obtaiaiiig data lan roaiatlvitjr at w4 beloii ^oQgt-^-fa qpor»ti«» ' ' 
of &31«ara iuoaobod froa diffor^t twparatai^oa a»d «ra ~ 
im Miftormt atatue of ordor* .A® tuo rato of 
diffuaion 1» iraaiaiiiiigly snail at rom taaporataifo tho 
spoeinm ranaiiit fa tho atata of oMor eorrospoadiag to tba 
fuamsliiag twiporataro it»d rotaima oorraap<»dJjii valaaa of 
attd w# 

Pifm Solas ofoattCMf om oaa afito# 

■ •• (!•*) 

8««« tl»o oaffi* 0 ladi^aa Umi foaldaal inaiattalty at 0% 
«Ml€ tbo aaiwrflx m daflotaa tba foot tbal tbo Qaanlttiao 
rofaar to aa aUojr qaitmkM from taapomtasr# fiio to*me % 


•ni iimppmr booaaao tb« aoro point t3mml morgy mi 



©amparisoii wltli a# etat« of spia 4 imoT^mr 

of tho qumaohimg twapiifatmr® 4®t of coaret, aot tramn to % 

quoaeiitof* 


Tli« temptralar® eooffieient of roslottotty, 
at or Iwlini aooK tMip^aatitaa of «& allojr qmoseaod froa 
tiffliperatwo f is givoa tyj 




tilii ii3Lipino»t Of sjplms is slrsiiaj fm sd^miosi st imi. ‘tsioir ; 

, S i 

aooa tsapsxmttars luni tlss vmimtim of ssturstioi nagaotissticm 
scHwml Mg snS tiis spill SisorSor fartorOstioa Pg aitM tsapsaatiaiNi i 
is sliig^t tltomi^cmt tlis mmgo of tsapsorstaass wo&me ocasidsm* 
tioa* fi^fXsr sxti «xi»trisMiiitaIljr tsoafixwtd tMst tMs 

wmtMlm of Mg wltli tosporstaro is sli|^ tolos 8O®0 for 
•lioars to tlio iMgii rofiee. of tiio F«-Ai msetm* toio^ ' 
is s asgXiMi>^^ sM}.}, tsm for oil ststss of ox4or i*«* for all 
tmSBoliiBg t^ptrataros for tlis aliofs aadtr oiaaitoorstioa* 
Masoaolo satt Ssito^^^^aisi loio^^'^^sjtpsriawatsiijr foiaai tJist for 
on alloy to fOgAt mglm tlio amturatioii as^aotio acmwot at rooa 
tsaforstaro aarios My loss tliaa 10 par oaat Motnooa eoaplott 
orior aai toll iisordlor« tooroforst as taMo as apprcai- 

aatoly sow«l to aoro at w? Molos rooa tsaporataro, iirrsspootto# 

Of tMo faOBOliisif tsaptrataro iiid troa to a liott4a‘ approaiaatiaa 

is oaoil wm& ooastaat for lOil tanatMtoi t^sporataros* 

2>T 



^Pt 


il2) 


ie also takas to fee virtually isdopeaaest of 
tlie statt of order* ffee tfeeraal perturfeatlew due to lattice 
vibratiose Is closely related to elastic jwopertlea and we osb 
estlBat® hm mmh varies with order fey not .mug to w'b&t extent 
£iS elastic uoiuliiB chmgcB with order* taaanoto and Tanigucfei 
sliowred that the change due to ordering of the intrinsic foung'a 
modulus at ro<» temperat^ure is only 1 to 3 percent for alloys in 
the FsgAl region. Also the Debye tenperaturet which is related 
to the maximii* frequency of oscillation of atiwie at a temperature 
and h«t«se directly to the thermal disorder soattering perturbation 
tewi ^2 was f«iad to fee unaffected by ordering by leancnw #t ml 
fherefore it m»^ be concluded that the theaal perturbation is 




virtually Indepmdeiit of order and at and feelew recw t«Bptratur® 

o. 

fhe atc«ic dleorier seattering perturbation tem P. i® 

mt 

detemined "bf the quenching temperature. It does not vma^ with 
temperature st and below room tanperature bewittse of low atcwie 


diffusion rate®, fherefttre, 


h Pfl 

ar 


it takan a® equal to ser#< 


Fro* the fcwegoingt it nay be wrltteni 


I iil 
' ar 


m a 


QSt 


f ^ X C 

ar 


♦ # 


( 1 . 4 ) 


where £ is a ecnetent. 


Itlutlflii® (l.S) and Cl*4? permit lni#pe»dM!it estimate* 


to be cdJtalaed of •«& F® for alloy* quenched from dlffemnt 

m 



te«fjf*raturee. If tti« uaapl# l® tut«iseh®«3 from m particular 
tesipe ret lira It wl.U retain Its at calc order pertaining to 
that teaperature. fhe resistance of the sjuenched easipl® can 
he aeasured at room teoperature^ melting point of Ic® ani in 
nitrogen. Since resistsy^® and temperaiare hmm a 
llnetir, relatloneiiip upto teiaperatures slighly ahoT® aheolut® 
sero the value of coti he obtained by extrapolating 

the straight line joining these points to 0®K* 


the accurecar with which the value is detemined 
by this sort of extrapolatio® was found to he quite sufficient 
for the present analysis hf Coles, Feeder and Cahn, fhe 
temperature coefficient of resistance c® can he determined 
bj meaBuring the s 10 £m@ of the correspond ins line in tlie resis* 



Hur® tM superflx f represent* tli# Tain® of the corrsspcaitiiig : 
t«m at tsHiparatora f* i® the atiaiie ii®or<|«r sestterlng pertiu?* 
hatlcm tem faiA i® ptir®l 3 r ecmfigaratio»al» standls for th» 
tliemal vibration aoatteriiig perturbation term* It depenSe apon 
the ntan s^iiare diaplseeseat of the ribratins atone and at asi 
ntar toiptwtiir* r«.»in« ec«wt*»t as shora by Iiott 

sad SbsrsfecS), is takas aa isdapesaast of 

a 3T 

t«iipir®(tiir« aboire 100 for the preeaat atiiijr* 

the spin diaOTier seattoring pottntiaX will be | 

left aeide for the aoneni* 

fhe neaaiiig of the iaj^ i« f le explalaed beloa. 
the eltetr<» freeion me Jjitrodwoei before eawiot be aeei 
m e<|ttalioB Cl*0)* ttie ie so beeaaee area for a fixed oo«^ I 

figiaretiiai of the alloy f wtet deoreaae with rlee of tenperetore 
m a ooeiaeQueiiee of the tuantna them^ of eleetrioal reoistaaoe : 
ef tmaeltioa netala la thee# aetele imeh of the 

.reeiataaee arloea fraa the aai pwA eoattering traaoitiono* 

®he traaettion probehlllly' oa* the faetor f, therefore# iepeada 
on the »«ber of lawrif etatee la the i bealirlthiji m \ 

range of I f at the feral nirfmee. wi^ the « bead la aearljr 
fall# the dmlty of etatea »Cl> la a ateeply fallliig foaotion 
of I and therefora the aanber «f araHahlo atatee doea aet I 

laereaae profortloaately to f# Sho roeletaaeo of a pare 
tmmlUm aetal thereforo dote aoi riae pfoportloaately to f . 


I» teraa of tlii* prosent f emails®^ this iapiles for iron ajsdl 
it© alloys th® fr©«d;0« factor f falls with rising tsiaperatur®. 


?li® ©yraljol P will bf r«s®nf®d for tfi® eonflgurtitionally 
aeteraimeS rolue, i#t«raia©a fro® is®aaiir«®nt3 at 20®C, a»^ 
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t<Hip®rmtaaPif ani wfeicli tc^atliitr witk f 

glop© of tk© liagg la tk© akcur# aoaticaif^ 
figii*-© ig algo a^proxiaatoly lad©p©ad«at sif toaporafeno?#* 

SlsKt© f* ig Issai than f and tor ® tomperatar© f 
it ig aot 'Mmm ta wkat eactaat F* ig loos tkaa f cm® esa 
talBi aaMtaaaily ia tk# teapauatua© r«gi<m 300 to i00®0 
If • P*) iraritg propertiiaiattly to aksolat® tsniparatuir© aad 
f*/F « 8/5 at i00®c* tjTsiag tk« eonMiot©^ Tala® of F ©qaatiOB 
Cl*«) oaa k« r«wjritt«a ag 

. f* (F^ ♦ %) ♦. Cl.?) 

fk® iocporiatatalljr SatoimiaiNl Tala® of tk« rosiataao® 
at a toaptralar® eoz*T®giiOBdi8 to tk« P'^ Taii^ Ik «qaati(ki 
(1*3) iMl® Ik gfaatien Cl.?) oorrospoiidg to tk® «gtlsat«3 
Tala®, fk® Aiffazaiio® k«t«t«ii tk«g« two Talaog of P'^ t 
oaglFt 10 oqaal to F* tg« fkeir®for«y Tariatloit of Fg iritk 
tiaiptratar® qv3®t) nm k« tuoiim if F* at oai^ t«iip®ifa» 

tav® 1® IcaiMni* liifa®t« F* Tala® aast k® knows for «Talaatljif 
p'^ Taliw fros tqaatios Ci*7)* fk® -preocdan® for oralaatisg 
f* i® giTim k®io»t : 

' Ba8®3 OS tk® aggaaption of f««0«r ant Oalatt 

writ* tor a, ttapctiitr* I*K m t>» ngl<m. snUBTS*^, 

{»-»•)■« .. ( 1 . 8 ) 


As'm ? ;»* Ijair# their uteual aeanlijg eni A is a coBstaut# 

I'lie valtte of A eaa he ealculated if F*^' valae at ms^ tempera- 
tare 1» town. fhi& hm arhitrarily heeu t© h© 2/S at 

600% for tlie etoichlowetrlc sliCfF® of Feeder and CaSm. For 



in the regKai of intereet* 







mmmmt .og. mmim 

imi mMm m delailtd mtu&f of tJi# 

Tmiwttwttf pynmtore of Go|.®@ oqoaticm a® funotion of oxf-ota** 
IlograplJle or^or for tJbM® soar 8taicl»i»«t3ric allosr® ia tlso 
F« 3 Ai mgim of tli« F®»A1 Thmj wem a^X® to 

quit* aociivaloXi' th9 high tamparatoz’® realatiiritios of thoa® 
aXlflgrs 'aaiiig tlita® - panaieter®* 

io «%ie m Satomisaticai of aoaiativitf .puemttor® 
of CoXo® oipAtioii as a faactioit of ordar afiOaro to hanro %oaa 
dono oil ollioa eiHipoaiticiia in thia vagiiai of tho phxiao iiagrioi* 
fho lorosaht Jjzroatigatioh ataa at atadaring tho Tariation of 
tJmm a« a fimoti<» of e^eyaAtalm^^e 

oaaoiilialXy oati tho lima fOXXo»«i W Oolm m& foodor and 
Oahu tor m alloy of apppoatiaateljr 28 atoaic i«»o®at aliaaliitni. 
fhia ooKfoeitioit ia aeloetad haeaaaa it haa tha iataatatiiig 
foatara of haviiii th# fafroaniBatio Ctola tiaipfratiafa 
i^(--480®0) toaloa tha atvaotariO. transition tmsmT&tum 
niiUk a thoaa »aor tha atoiiaiiaiatrio eonitoaitiafi of FigAl. 

It am ha hlaiwad in figara 2 that f lar aUoya with haXow 2i 
atonio paroaat alaaHaw ia laas than ’Bataam and 
two ofpoaim faatora inflaanot tha raaistanea in thia alloy* 
fhoy ana tha atoaio <wdar peraiating apto and tha aji^ 
iiaoxdaw aaattawisg pradcwlnent ahoaa Xt will ha intaraat- 
ijg to atady tha wariatloB of ©ola® yaaiatiwity pawfflwtwra 

with ofdair in aaeh an alliqr. 

19^13 




-M-wwlty awl ^report timt star tlswi cottpositien of 

23 atfttie |jere««t alumliiiiis ©oaiOLete oriar ©•» he oiitaliiai c® 
pm'per hmmt tm&tmmt erntrax^ to tte® «xi>#etaticw tkal; tfeis siioild 
Is® p®®aitol« f©ff »toieM«»®tric alloy* fli® rosiiltg of 

Fe«a®i* aiii ala© IMteat® ttet perfect ord*r easnot 1»« 

aehiwroil it& tlia aUoya with atoieMc®iet.ri© ewpoaitiosi* 
mS. ©hsery® that »®xiaiia critical ttaparatap® oecars at 

approxiiaataly 2§ atoaie psfrce&t aliaminiiii* fhaa® aathora ©xplaia 
th® aliift ia th® ffiaxiim ©»I«p tm& the orAoriag tcaparatw® trm 
th® stoieiiifittotvi© eaipoaitica m ia® to a naffsatic coapoiiaiit in 
tho ordoriag *fore®* ia eamJsoictioB with a Curi® t«!ip®ratiir® tliat 
w«ri®« raptaiy with ©ewipositism* fhi» sort of aisplaoesamt is 
if«port«d ia Kiek®l->IrOB ifat«a »e®r th« ©csipositiosa Si^jF® 
Irashelitoeo ®t m& th® ahor® «i|la»atio» was first 

proposid for this ®yst«®* stwly of tli® rarialicat of Coles 
r»8lotiiritr |»artti®t®rs with ordor usd rosistaue® ws.tiBiptratiir® 
data r®port®d i» this i»r«stifatios wight h« astfhl for studios 
o» aed®r-disord«r trausforaatiem of fally ordsrlag fSgAl all®y* 

fli® prsssat Imrostigation alas at ©ondiwtliig ths 
dilatowctrio studios o» th® alley asd®r ©oftsidsratiim with a 
^i®® te eh®«JE th® stnictiiral trassitlo® t®«p®rat«r® of th® fagAi 
pitas® of th® alloy andar iwrastlgati^ aad eiaipar® it with that 


froa otlwr «oiire®«« 





tsmmm s 

sMAim 


AlMalSQ... .f.fe^ri aic_..£gofteg.a,^. 

fjfet aiiii»la<wth«afaiic t«cimlqu« offiBslsts of producticm 
of f®rro-alloj® fvm tlje metallic ojci^ies tbroiigfe refiactliM of 
thm% OKidies by iPiumifiiiiB poifier^^^^* fble is a bigbly ea;otbermle 
reacticwt end tbe beat ©f tbe reset ic® i» Buff iciest for keeping 
tbe metal is molten state* Often tbe teaperatstte of tbe aelt 

c I 

rises to fbe metallic ©rites amt albaismy used is tbe 

proeeee are is poeteret' state (ap.pcoxim»tel|r ^2 mesh). Q& 
igsitios of tbe reset icsi IMS t the alsmisum cottbises with tbe 
osqfges eosteiit of the metallie osites yieltisg a cleg ecmsistisg 
mostly of elaalsiam cotite est a metallie regialss* fbe reaetiiai 
is emiiletecl witbis a fee seeoeds of tbe igsitios ssst tbe melt 
is ready f dr tapping within a minute* 

for tlie predttetics of IWii alloy t mill scale powder 
of e«ip««iti» fwQmUQM per e«it and fsg:% • TO.5S6 per eest 
and almisum of t9«7? per eest purity were used* £iie alumism 
used bae ires as a major impurity approKimatlsg to 0*82 per cent* 
fbe rsaetidis that ooeur m igsitio® arsi 

8 feo ♦ 4/8 il • 8fe * 8/3 ^IgOg 4- 137*6f0 eal* 

8/3 ’^ 8*^3 il • 4i/^ 8e •i* 8/3 AlgOg *► l3*f§3O0 eal* 

a ebargs eousistisg of 3 Ig* milX seals* to 
pr'odace as alloy with apprc»i»ately 88 atomie pereest almmlmiiiat 






X 100 


«a«pl» 

®f tf.f ft'lfanio l>»r©«at alaaimm allfinr 
used iM ttm pr«B«zit InTtstifKiita. 

fiireg# 8 



®a|3f»®»iwai aat<^ stick, fkc re&ctiOR took afprcsKimtcly SO »«eiaii« 
for fti« »tt&i wm t*pi:«3 i»to m eyllodrictl »and »old 

with « 4i«m«t«r of i** imd length of 6% ffe© topping woo ««pl«t«i 
within ^ ainiitoi of the of the nixtoro. Iron in the 

emplt WHO estinoted to he «t 7S«S ntoaic percent hjr ehenicel 
an&ljeis end mlonimBS in the olli^ io oia.cnloted to he @7.7 ntc«ic 
percent hj difference. Ae Cftot the ellc^ woo Quite haictt Cereroge 
He 35) and brittle, the groins were Quite hig »r.d can he seen 
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iiot ®r ©oia, tJae alloys contaimiiag ®ore thm 
I® waigtet pereeat alwiaaiia. Alloys with mltmimm 
tm&r tiiaa .Ijawjeat by wsi^t are elassifiad lato two 
groups ecmtelaljig o-S pereaat and 5-1® poreont slualaua, 
rsnpeotlwely^^^^. Alloys to the first group eeu be either hot 
worked or ©eld worked without a»y diffieultyi alloys ia the 
second gr«ip are too brittle for ©eU work but esii be hot 
worked* fhis ©«» best be perfumed i» a narrow temiwsrature 
rang®, the ©.ptioiaa forging teaperature increases with increas- 
ing almilttuffl extent to lll§0*^ for a 1® wt pereent alloy. 
the correct teaperatiiret alloys w 111 withstani quite he«ry 
redact icaas and c«b be rolled to M2» gauge sheets or to 1/8- 
iiMiiwi. wire, for alloys in the first group wire irawing 
practice does not present much difficulties. In tie second 
group too« upto 14 wt. pereent alimintim wire can be drasd. at 
elewated teaperaturest ^he tmperatures being below the re- 
ocystallisatiim teaperature. mith hi^r aluaiiium contents in 
the oil leys wire iwsfing is ertreaely difficult. 

the aUcy imder study belongs to the sectmd group 
with an sliMiiitM o<mteiit of IS.4 pewi«it by weii^tf Cf?,? atenie 
peroent). fire drawing of this all^s is not feasible due to 
hii^ aluitiiiiin oakt«ct. For electriofa resist iwlty aeasurmwts 
the sptolAen oouli be ideally either in a wire foxm or narrow 

strip idiapc* 

For nskiiig the strip <wit of the cast saaplet hot 
forging St tf»0®8 with controlled blows to bring the caj^ting 


tv ittTOpt®4* rediietion® in siss* w«r« ©Maiaea, 

but at tb« bounaarits of tb@ elGUgatea grain© was 

coisiaerabl©* Hsnoe tb® &mpX& f 3 pepMP®d by bot working co«M 
not b« U8®a for tb®-pr«K«iit studios m ©leotrioal rasistivity* 

fli» Bpmimm about 1” Icag and 1/S** tbiok s»a %/&** 
wld* wai nmi® by out ting tim easting into strip* of about 1/4** 
to i/s** on a surfac® grinder. Sbe specinen so pre|>ar©dl 
not «cbibit any oaciSati'On at grain boundariaa aM is stris^ 
anou^ to wiibstand tb® beat treataents giren to it. 

tb« «i«ple bas been raeuuawiesX^ in a quarts tabs 

and annealed at 800®C for S boars and quen<^d in silicoae oil* 

(?) 

fbis treataent Tmmm tbe effeet of prerioit® ©old wmk^ • 

T 9 find tbe varlatlsai of F, Tg and tb® residual 
reolstlrity, wltb order* we bad to retain tbe corresiKs^ing 
bi^ tenferature order at rooi teisi»r«tttr# and wasure tbe 
rsBiatanoe at rocw twperatiire* ainl «*1SS®0. ^be saaiple ie 
drop quenobod fr<s« «10®S* after retaining it at tbls teapermture 
for approKissitoly S aiintte®* into satuiwited salt solution# 
salt ©olution is imed because it belps in retaining tbe bij^t 
taaiwraturt order werF effectively*^ ^ km tbe eaaj^e ie wall 
teaperature in tbe iLantbol-^^naa^ well«*lnealated fuwwe 
is maiatained ©oftstwt* tbe awple will fear# tbe saeie order 
tte<nifboi*t its voliae. 3 Dr case *»« stoiobioiietri® owpoal- 
tlon alleys tbe tine required to equilibrate tbe saaples i» ©f 
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inigjfear tliiii th&m ®t w&ioJa eaa# wmtlS tt03»®3Ll3r 
<p:|wtot t%i« allay to iMioiaai o^millbapotoi, 'aiftor timw^Wasg tTom 
€t0®0, tlio rooiotoneo of ttio sagaplo 1« isKH^otaiy i»>a«iirod «l 
T&m to»pei!«tiw*^ia loo i» lituia iiitroie&* t^o aiAjp!# is^ 
tlii« teat^tvoatoi at 5tO®C aa^ tli« sam« optraticaa# «rt jfopoatoi# 
fli« tQuililivatiaa of tiso «Mpl« is o«rri«4 oot in itopo of 
till 3310%* iftor oaoli oiiulliOratiim 8t«|>» Vm 
qoottoliiiiCf ttoooiiimaot of rmi^tmo® mt root tatporatmrtt in 
too tsi in liQtii nitroffti art {norforntd* . 




Qa eftoh «iid of t&« ssapl# two pire iron l«ai wiraa 
w«r« epot walfitd, 5Efh# wbS two wiros ar« uawS a» ciirrwitt c«rrl«r« 
wliil* the aiiddXw two art tuvtd as pottirtial Iteds tor Ktasort* 
seats of resistivity with a Ktlvia Betitle Bridge. flit KtXvia 
Bridge could attasurt resistaaoe Betweea tlie two pot ostial leads 
accurately upto tBe 4tli ieciiysal place, fhe special adraatege of 
ttsiag a Kelvia .Bridge in tlie present studies is tliat it does act 
take into ««couiit tke resistance offered By tke lead wires ai^ c<ai«> 
tacts and measures only tBe resistance of tbe lengtk of tlie ssniile 
Between tBe potential leads, ill tlie reiistifity aeastupmnts 
reportad in this inrestlgation are made using the Kelvin BoiiBle 
ftridge* 







,fi®8iats«©® valttfs atasiivaS aa a faactlCB of t«fisj?«ratiir® an, It 


le coolca at tte rat# of 3l«i^®C -j^r aiimt#, are givoa iis fatei# III 


md ?igur« a (C«rr« l), ffe® #acp®riaeBtiil. iatm of tii® prtsisst 
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2t. 7 fttoole ptroiat Al aliagr of proeeat ia-rtstigatiao 
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txm mlwm S mi title is reportei i» eoiiotia io« fli» f*/f 
ratio ii firs» in eoiimt it* tiia Ma In eolituia 0 wM 

ii» f* (F^ •f lias 0e@n ealamlatM mi is g Iran in aolisiii IB* 
fh% m^Tlmnt&Xi^ oOsanrad raaistaitoa Taluas at seleotaO tcnpe* 
rat area takas frm tatl# III are gives is Colaim IS# It vmj Ite ' 
soled fhmt tiie teaperattire is eoXiass % oerrespcode to tlie aeasur- 
lug teapcfratiire and sot tiie <|s^oh temiwratiire wites referring; to 
the valaes is eoliwai IS* thm reiietasce waXmm P’T' of eolsaast 13 
are related t© tin resistivity parameters fey eqmatic® (l#5)*F^Pg 
is gives fey tfee differ© see is valaea of •elmis iS asd IS 
tfeia is reported is eoliiwi 14* Ooltpm 13 gives fg valae 
©alealated fros tlie data is oolites 14 asi iO* 

la figure f variation of m& witfe 

eqailiferatios teitperotiire i*e* Qsesefe t^peratare is mh&m, 
€fes«rved (oitxve 1) asd estiaated reslstasee valites (earvea 2 sM 
3) as a ftisctien ©f t eaptrature are sfeona is Figure 8* te as 
isaert Is tMa figure tfee variatios of f*fg asd % eitfe tenpera* 

tare is altowa# ffee eoeffieiest of tfeersal expiaaeios as a fasotios 
of tesperatwpe is sfeoes Is figure t. 


eilAPTM & 

mms mm, 


la tii« of of tbrnmeO. oxpiasicai vs. 

t«»po3Fatttr# (fifuro f) w« ©fesorre m distiactivo poaic at i68®0, 
fM« eoaspos-poaiii to tii« structiiral traaoitica toaporatiir# . 
Bmm&Tt fia»« of ofetalaoS in the proooat torostlgatioa 
IB «l»out Mg^or tUftii th&t {^taiaei ^ terloj mA Cote 

(fatlo II) • oh&mpr^ a Taluto mem ocwiaratlo to tlxoso 
aoported liy leiaooa lad Imeayaoici^^^ fh« towp mhamrwmA Sa «-® 
eiirto at ia alaiiar to thm hmm oiisarrad ia thaia i^ola for 
irarioao la^Ai allogra. 

t&a irariati<Hi of tli® aaetotlaity faataotara aai 
wltli ofttilibxatioa taafwofatiiaa for tli* aXl<^ of tliia laraatl^ 
gaticat (.figttra i) , la gaaoiealt ap,?earo alJiilar to tliat 

«xlii1»it«4 ty 24*8 atoaie i»setat alaal»»» alley (fiiwa S)* 5Kae 
aariatioa of aaO witli la h»io& mallar la 27.T ateale 
IwraoBt Al allegr eon^parod to tiwi atolcl*l®»*‘*^*‘le all^l tlslo 
booonao avldtal frcai a ©caai^arlfcai of flge^e^ f aad 8* for 8y#f 
aleale poroeat Ai alloy (flfora f ) a&oaa a atoop fall tatwaaa 
i3S0i*i50®C* Alao ttt# e^,id©u<«i® flatt#»l»« aad 

earrao ooeiar last at ora 1» eaoa of 24«8 atowia 

porawst Al all^ atilt la %im prtsaat oaaa ttla la »«t ao* ,. ^ la , 

Wm praaaat aaaa aawrt flattwas at mteat'»80 0 afeila f . '■ 

earaa flatt«ia at &f0%m ft* ataap laoraiwt la ©arra oaewta' 
froBi atoal 800^0 la ?l<pra 8 atilt It acmom froa IS80®Q la flgart f 




Ill figwe9 S for t4*a mtmie poroont At alXor os 
tuomMtig tMipoxmtitre appoaro to approaeli aojapio-* 

'lioallj a vaXuo diotinotXjr aboro sorOf orStr noiror 

l»®o«ito porfeot for thia allpf. fliia was tb« o<»ioluaiciBi l^<»i X-ray 
data I^Xof at and also tba aantron diffraotion 

data toy lattoana at aX^^^. fli# variation of vitti immaaim 
ordar m atom in figara f for ttoa alloy of tMa iaarraatigatlcw 
Bliowa »o aiieto awftotle toatoarimir, SMa la Jnatlflai «ai tlia 
tonaia of IiaifXay*B otoaarration ttoat mmt parfaot ordar oam too 
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isitrrtg of Fifiiw C%nr« 1 sliowg tli® ofegerirtd rcsietaoe® 

«wMl« mrwm 2 nM S th# @8tlwit*d ar4 t ooperaturo-eorroct®® 
at irayiw® t««iperatsiwie, Carr# 2» Figura 8 sfeows a to«p 
at aljoat tlaa C«rit t«paratu 2 ?a C430®G), Siailiir haapi caB to 
©■feBarrai at 1» carre 2* fXgum 4 for the 24*8 

&t<»ie jperoBfit alXijpf# I’M® to^lcatas that tbe aagaetic reriatl- 
Titf coapoBest is jialaai caaiBg into at tli« Curie tMp^mtiiray 
m mpectmim inotim? auMalF in rmistmm^ i@ notieaabl® in 
tiM ifioinitf of stjmcturai transit t«»per®tw«f 5|KJ®0 

i» tf,f p&romtt ail Of) 9 fliis b« ooaparai taltli tM« rasiatanea 
mmaij al f ^ in 24*8 paro^t aiio^ (Figtira 4» ourva 2)« 

V ■ ' 

Thm hi^ tmp&rmtwm oorraetion to f rasialta in 
ctairipa 3» Figure 8* fiiera i® smm uaoartainity stout tte t^pera^ 
tire eoxTaotifitt appliai to T mi this eurra i® aainiy meant to 
hs maafiii for at saying tiie rariation of f*Pg a»^ witli tenpa- 
ratura* fba weartaiaity in ths twperatura oorraotion soriaea main* 
ly in tlia arbitrarily tak^ tatio of f*/F a® 2/8 at 520®8# flio 
■rariation of P^ *itli tmiparature in figtira 8 tnaiostos m 
incrtasa in alopt after tb# Curia tamparatura of 480% 4m to 
tlia spin *!i«or4ar ra®l«tirity* 
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